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(54) PRODUCTION OF EPOXY RESIN COMPOSITION 

(57)Abstract: 

PURPOSE: To produce an epoxy resin composition 
having a structure in which a resin containing a 
perfluoroalkylated (meth)acrylate polymer substantially 
insoluble in an epoxy resin is dispersed in the form of 
microparticles (in other words, in the form of a 
suspension and/or an emulsion) in that resin. 
CONSTITUTION: Acrylic acid a nd a perfluoroalkylated 
monomer r epresented by the formula (wherein X is 
hydrogen, chloro, fluoro or methyl; Y is 1-3C alkylene or 
-CH2CH2N(R)S02 (where R is 1-4C alkyi); and Rf is 3- 
15C fluoroalkyi or perfluoroalkyi) are subjected to a n in- 
^situ ^olymerization reaction in an epoxy resin having at 
least two glyidyl groups or an organic solvent solution 
thereof. 
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strength are manufactured by polymerization of acrylic acid (I) with 

CH2:CX(C02YRf) (X ' 

= H, CI, F, Me; Y = Cl-3 alkylene, CH2CH2NRS02/ R = Cl-4 alkyl; Rf = C3-15 
perf luoroalkyl) i n epoxy resins ha ving ^2 glycid^ groups or their 
solns. in organic solvents. C ^usp a mixture of ^^2, Light Ester FA 108 
[p- (perf luorooctyl) ethyl acrylate] 10, and AIBN 0.1 g was added 
dropwise to a mixture of 100 g Sumiepoxy ESCN 195 (o-cresol novolak epoxy 
resin) and 100 g PhMe at 110^ and treated for 2 h to give a polymer 
emulsion, 212 g of which was blended with 85 parts HN 5500 and 1.0 part 
Sumicure D and baked to form a coating showing contact angle 113 degree 
against H20. 
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IT Epoxy resins, uses 

RL: IMF (Industrial manufacture); PRP (Properties); TEM (Technical or 
engineered material use) ; PREP (Preparation) ; USES (Uses) 

(acrylic, perf luoroalkyl group -containing acrylic epoxy resins for 
water-repellent coatings) 
IT Acrylic polymers, uses 

RL: IMF (Industrial manufacture) ; PRP (Properties) ; TEM (Technical or 
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IT Coating materials 
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water-repellent coatings) 
IT 181140-09-OP 181140-10-3P 181377-74-2P 

RL: IMF (Industrial manufacture) ; PRP (Properties) ; TEM (Technical or 
engineered material use) ; PREP (Preparation) ; USES (Uses) 

(perf luoroalkyl group -containing acrylic epoxy resins for water-repellent 
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* NOTICES ♦ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention gives the water repellence which was excellent, without spoiling 
adhesion with the base material which is the advantage of the conventional epoxy resin, thermal 
resistance, or a mechanical strength, and relates to the manufacture approach of Ae suitable epoxy resin 
constituent for a water-repellent finish of a coating, a coating ingredient, and fiber etc. 
[0002] 

[Description of the Prior Art] It is well-known that surface energy is low and the fluorine system resin 
obtained by carrying out the polymerization of the acrylate (it being called Following PFA) (the 
designation of acrylate and the methacrylate being carried out to acrylate below (meta)) which has a 
perfluoroalkyl radical (meta) has high water repellence as compared with olefin system fluororesins, 
such as polytetrafluoroethylene (it is called Following PTFE) which is high water repellence resin 
known conventionally, (for example, "fluororesin handbook" *♦*♦♦*♦♦**♦*****), The application to 
the coating application combined with the epoxy resin is indicated by JP,48-4528,A or JP,50-55630,A 
using the property of the fluorine system resin obtained from the acrylate which has such a 
perfluoroalkyl radical (meta). Moreover, in JP,60-2381 1,A, there is an indication about the epoxy resin 
constituent containing the specific copolymer containing the acrylate which has a perfluoroalkyl radical 
(meta). 

[0003] On the other hand, in the polymer obtained by carrying out the polymerization of the PFA, 
although the water repellence becomes so high that tiie carbon number of a perfluoroalkyl radical 
becomes large, it becomes refractory at a solvent, an epoxy resin, etc. of a hydrocarbon system which 
are usually used for coincidence in that case. Therefore, in combination with the epoxy resin by the 
above-mentioned Prior art, it was used having dissolved the copolymer of PFA by which the 
improvement of solubility was carried out obtained with techniques, such as considering as a copolymer 
combining PFA and various copolymerization components, in the solvent or the epoxy resin, and came. 
In order for this invention persons to fiiUy demonstrate the high water repellence and water resisting 
property in which the polymer obtained by carrying out a polymerization has PFA and not to spoil the 
good property of an epoxy resin by little addition moreover, tiie polymer obtained by carrying out the 
polymerization of this PFA to an epoxy resin did not dissolve mutually, but they traced that the structure 
which has the domain which became independent, respectively and which carried out 2 phase separation 
was desirable. 
[0004] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the manufacture 
approach of an epoxy resin constituent of having the structure the resin which contains the polymer of 
PFA which does not dissolve in this epoxy resin substantially in an epoxy resin having been distributed 
by homogeneity in the shape of a particle (your calling it the shape of the shape of suspension, and an 
emulsion). 
[0005] 
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[Means for Solving the Problem] That is, this invention is a n acrylic acid fB) a nd the followin g general 

formula [00061 in the organic solvent solution of t he epoxy re sin (A) v^hich has two or more glycidyl * 

groups, or this resin (A). 

[Formula 2] 
CH, =CX 



COO-Y-Rf 

(X expresses a hydrogen atom, a chlorine atom, a fluorine atom, or a methyl group among a formula.) Y 
expresses the alkylene group of carbon numbers 1-3, or -CH2 CH2 N(R) S02-. R shows the alkyl group 
of carbon numbers 1-4 here. Rf expresses the fluoro alkyl group or perfluoroalkyl radical of carbon 
numbers 3-15. It is related with the manufacture approach of the epoxy resin constituent characterized 
by carrying out the spot polymerization of the perfluoroalkyl radical content monomer (C) expressed to 
coincidence. 

[0007] According to the manufacturing method of the epoxy resin constituent of this invention, the 
epoxy resin constituent of the structure where the resin containing the polymer of fluorine-containing 
(meta) acrylate which does not dissolve substantially the organic solvent solution of an epoxy resin or an 
epoxy resin in this epoxy resin at a continuous phase makes the dispersed phase of the shape of a 
particle with a particle size of 2 micrometers or less is obtained. Thus, the structure which carried out 2 
phase separation has the stable features in a long period of time. If it furthermore explains, with this 
thing simple substance, as for the perfluoro (meta) acrylate resin which consists only of PFA, an epoxy 
resin or dispersion liquid with it cannot be obtained. [ the very scarce compatibility to a conmion 
organic solvent and ] [ stable ] According to this invention, it becomes possible to make stable 
homogeneity distribute the resin containing the polymer of PFA which does not dissolve in an epoxy 
resin substantially in an epoxy resin or an epoxy resin solution with a particle size of 2 micrometers or 
less in the shape of a particle. It thinks because the compatibility of the resin section refractory to an 
epoxy resin which contains perfluoro acrylate resin because the compound with which an epoxy resin 
and PFA were chemically connected by considering an acrylic acid as agency generates according to the 
manufacture approach of this invention, and an epoxy resin improves and stable dispersion liquid are 
obtained as this reason. 

[0008] Each component used for this invention is explained. Especially if an epoxy resin (A) is a 
compoimd which two or more glycidyl groups have per monad, it will not be limited, but when it 
illusjrates, it has the following. For example, there is a glycidyl ester compound guided from aromatic 
^ carboxylic acid, such as a glycidyl ether compound guided from dihydric phenols, such as bisphenol 
Bisphenol F, 1, and r-bis(3-t-butyl-6-methyl-4-hydroxyphenyl) butane, tetramethyl biphenol, and 
naphthalene diol, a p-oxy-benzoic acid, an m-oxy-benzoic acid, a terephthalic acid, and isophthalic acid, 
or triglycidyl isocyanurate. Moreover, the novolak system epoxy resin guided from the novolak resin 
which is the resultant of phenols, such as a phenol, o-cresol, m-cresol, and p-cresol, and formaldehyde, a 
FURORO glycine, tris -(4-hydroxyphenyl)- There is a glycidyl ether compound guided from the phenols 
more than trivalent [, such as methane, 1,1,2 and 2, and - tetrakis (4-hydroxyphenyl), ]. It can use 
combining one kind thru/or two kinds or more out of these. Moreover, the halogenation epoxy resin 
permuted with halogen atoms, such as a bromine, in a part of hydrogen atom contained in an epoxy resin 
molecule is also a useful ingredient in fire-resistant grant etc. In especially this invention, it is desirable 
on manufacture or the engine performance of a resin constituent to use the novolak mold epoxy resin 
which has three or more glycidyl groups in a monad. 

[0009] A perfluoroalkyl radical content monomer (C) is explained. Although there will be especially no 
limitation if it is the compound expressed with the above-mentioned general formula as a perfluoroalkyl 
radical content monomer used by this invention, from the water repellence of the fluorine-containing 
resin by which the polymerization was carried out, the carbon number of the perfluoroalkyl radical 
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shown by Rf has six or more especially desirable things, and can mix and use one kind chosen from the 
group, or two kinds or more. It is [0010] when the perfluoroalkyl radical content monomer expressed 
with the above-mentioned general formula is illustrated concretely. 
[Formula 3] 

CH2 =CH-C00-CH2 .(CF2 )n .CF3CH2 =CH-C00-CH2 -CH2 -(CF2 )n -CF3CH2 =C(CH3 )C00- 
CH2 -(CF2 )n -CF3CH2 -C(CH3 )C00-CH2 .CH2 -(CF2 )n -CF3CH2 =CH-C00-CH2 -CH2 -N 
(CH3 )S02 -(CF2 )n ■CF3 CH2 =CH-C00-CH2 -CH2 -N(C3 H7 )S02 -(CF2 )n-CF3CH2 =CF-COO- 
CH2 -(CF2n-CF3CH2 =CF-COO-CH2-CH2-(CF2) n-CF3 (n the integer of 2-14 here) it expresses, etc. - 
- it is not this limitation although it can illustrate. 

[001 1] Next, the manufacture approach of the epoxy resin constituent of this invention is explained. 
First, an acrylic acid and a perfluoroalkyl radical content monomer are taught at coincidence to the 
organic solvent solution of an epoxy resin or an epoxy resin, and a spot polymerization is carried out 
under stirring by the radical polymerization initiator. Generally, this is technique called a distributed 
polymerization and a polymer carries out a separation deposit from a homogeneity solution with 
advance of the polymerization of a polymer. According to the manufacturing method of this invention, 
depositing fluorine content resin can obtain the epoxy resin constituent which carried out stable 
homogeneity distribution to the shape of a particle with a particle size of 2 micrometers or less. 
[0012] A well-knovm thing can be used as a polymerization initiator used, and the various compounds 
which are alike with a stimulus of a pyrolysis or ultraviolet rays etc., and generate a radical more can be 
used, single initiators, such as azo system compoimds, such as azobisisobutyronitril (it is called . 
Following azobisuisobutironitoriru) which has peroxides, such as cumene hydroperoxide, a tertiary butyl 
hydroperoxide, dicumyl peroxide, a JI tertiary butyl hydroperoxide, a benzoyl peroxide, an acetyl 
peroxide, methyl-ethyl-ketone peroxide, and lauroyl peroxide, and N-N association when it illustrates, 
hydrogen-peroxide-Fe2+, persulfate-NaHSOS, and benzoyl-peroxide-dimethylaniline, and duality — an 
initiator can be used. 

[0013] Moreover, it is also a usefiil technique to consider as a copolymer combining the radical 
polymerization nature monomer which does not have the per fluor oallcyl radical content monomer^ and 
acrylic acid which are expressed with the above-mentioned general tormxiia, and other tluonne atoms. 
As these copolymerizable components, an acrylic monomer is suitable, for example, there are alkyl 
(meta) acrylate, such as methyl (meta) acrylate, ethyl (meta) acrylate, isobutyl (meta) acrylate, and 
isobutyl (meta) acrylate, alkoxy (meta) acrylate, cyano ethyl (meta) acrylate, acrylamide, an acrylic acid 
(meta), glycidyl (meta) acrylate, etc. An epoxy resin and an organic solvent can be added further 
suitably to the epoxy resin constituent obtained in the above-mentioned way, and use can be presented. 
[0014] The quantitative ratio of the raw material used for this invention is explained. About an epoxy 
group and the carboxyl group of an acrylic acid, the range of a quantitative ratio which 0.01-0.3 mols 
add to one mol of epoxy groups is suitable. Furthermore, the quantitative ratio of an acrylic acid and a 
perfluoroalkyl radical content monomer is range where 0.2-2 mols are desirable to one mol of acrylic 
acids, if out of range, the distributed stability of a resin constituent may be poor, or the advantage of an 
epoxy resm may be spoiled, or a hardened material may not demonstrate these expected water 
repellence. 

[0015] The epoxy resin constituent of this invention blends an epoxy resin curing agent with a 
conventional method, and heat hardening is carried out. Although there is especially no limitation in 
these epoxy curing agents, an acid anhydride, a dicyandiamide, a hydrazide compound, etc. are raised to 
polyphenol compounds, such as amine system curing agents, such as aromatic amine and fatty amine, a 
phenol novolak, and a cresol novolak, and a pan, for example. As for the rate of an epoxy resin and a 
curing agent, it is desirable from the engine performance of hardenability or a hardened material to be 
blended so that the active hydrogen of a curing agent may become 0.5-1 .5 mols to one mol of epoxy. 
[0016] Furthermore, a hardening accelerator can be added if needed. For example, as a hardening 
accelerator, imidazole compounds, such as amines, such as benzyl dimethylamine, 2 and 4, 6-tris 
(dimethyl aminomethyl) phenol, 1, and 8-diazabicycloundecen, and 2-ethyl-4-metiiylimidazole, a boron- 
trifluoride amine complex, etc. are raised. 
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[0017] Although it can perform using an organic solvent if needed in this invention, the inactive organic 
solvent usually used in a coating as this organic solvent can be used. A pentane, a hexane, a heptane, an 
octane or a cyclohexane of an aliphatic hydrocarbon system, etc. the benzene of an aromatic 
hydrocarbon system, toluene or a xylene, etc. is one of typical things of this inactive organic solvent. 
Furthermore, the petroleum ether, a tetrahydrofuran, dioxane, a methyl ethyl ketone, methyl isobutyl 
butanol, isopropanol, etc. can be used. 

e epoxy resin constituent obtained by the manufacture approach of this invention - the purpose 
of use - whiskers, such as granular objects, such as talc, a mica, a calcium carbonate, hydrated alumina, 
silicon carbide, carbon black, and a silica^ and silicon carbide, boric acid aluminum, — or a pigment, a 
^ color, etc. can also be mixed. Especially when presenting a coating application with the epoxy resin 
constituent obtained by the manufacture approach of this invention, to a color, a pigment, and a pan, the 
component of well-known conmion use of a viscosity controlling agent, a dispersant, a defoaming agent, 
an ultraviolet ray absorbent, light stabilizer, a coupling agent, etc. can be added suitably. 
[0019] 

[Example] Although the following examples explain this invention to a detail further, this invention is 

not limited at all by these examples. 

Trade name SUMIEPOKISHI which is o-cresol novolak mold epoxy resin as ^xample^ epoxy resin 
ESCN195 (Sumitomo Chemical Co., Ltd. make, weight-per-epoxy-equivalent 195 g/eq) lOOg and 
toluene lOOg were taught to 500 cc separable flask furnished with the capacitor for cooling, the 
temperature up was carried out to 1 10 degrees C under nitrogen-gas-atmosphere mind, and the uniform 
epoxy resin solution was obtained. Then, beta-(perfluoro octyl) ethyl acrylate (product [ made from 
Kyoeisha Chemistry ], trade name light ester FA- 108) lOg was mixed with 2g of acrylic acids, and that 
in which O.lg was added and azobisuisobutironitoriru was dissolved as a polymerization initiator was 
dropped over 1 hour. Under the present circumstances, solution temperature was controlled at 1 10 
degrees C. This solution is a dropping way and changed from the homogeneity transparence solution to 
the solution of opalescence. It maintained at 1 10 degrees C for further 2 hours, and the polymerization 
reaction was made to complete. The obtained constituent is the uniform emulsion of opalescence and 
condensation or precipitate of a particle did not produce what was held at the room temperature one 
whole day and night. Moreover, when the obtained resin constituent was observed with the optical 
microscope, it tumed out that it is the structure which the particle with a particle size of 1 micrometer or 
less distributed to homogeneity. The resin constituent obtained by this example was set to PF-1. 
[0020] Trade name SUMIEPOKISHI ELA128 (Sumitomo Chemical Co., Ltd. make, ISOg of weight per 
epoxy equivalent) lOOg which is the bisphenol A mold epoxy resin as example 2 epoxy resin was taught 
to 300 cc separable flask furnished with the capacitor for cooling, and the temperature up was carried 
out to 1 10 degrees C under nitrogen-gas-atmosphere mind. Then, beta-(perfluoro octyl) ethyl acrylate 
(product [ made from Kyoeisha Chemistry ], trade name light ester FA- 108) lOg was mixed with Ig of 
acrylic acids, and that in which O.lg was added and azobisuisobutironitoriru was dissolved as a 
polymerization initiator was dropped over 1 hour. Under the present circumstances, solution temperature 
was controlled at 1 10 degrees C. This solution is a dropping way and changed from the homogeneity 
transparence solution to the solution of opalescence. It maintained at 110 degrees C for further 2 hours, 
and the polymerization reaction was made to complete. The obtained constituent is the uniform 
emulsion of opalescence and condensation or precipitate of a particle did not produce what was held at 
the room temperature one whole day and night. Moreover, when the obtained resin constituent was 
observed with the optical microscope, it tumed out that it is the structure which the particle with a 
particle size of 1 micrometer or less distributed to homogeneity. The resin constituent obtained by this 
example was set to PF-2. 

[0021] It could be blended and bumed by the presentation shown in Table 1 using the resin constituent 
obtained in examples 3 and 4 and the 5 above-mentioned examples 1 and 2, and the contact angle over 
the water of a paint film was measured. The result was shown in Table 1 . 

Trade name SUMIEPOKISHI ESCN195 (the Sumitomo Chemical Co., Ltd. make, weight-per-epoxy- 
equivalent 195 g/eq) which is o-cresol novolak mold epoxy resin as example of comparison 1 epoxy 
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resin was taught to the separable flask which attached the capacitor for cooling for lOOg and toluene 
lOOg, and carried out the temperature up to 1 10 degrees C under nitrogen-gas-atmosphere mind. Then, 
that in which O.lg was mixed and azobisuisobutironitoriru was dissolved as beta-(perfluoro octyl) ethyl 
aery late (product [ made from Kyoeisha Chemistry ], trade name light ester FA- 108) lOg and a 
polymerization initiator was dropped over 1 hour. Under the present circumstances, solution temperature 
was controlled at 1 10 degrees C. Precipitate of the condensation grain and white which emulsionize 
liquid and can be viewed at first on the way of [ dropping ] before dropping termination was produced, 
and stable dispersion liquid were not made. 

[0022] Toluene 200g and a fluorine system surfactant and trade name Fluorad FC430 (Sumitomo 3M 
make) 1 .Og were taught to 500 cc separable flask equipped with the capacitor for example of comparison 
2 cooling, and the temperature up was carried out to 1 10 degrees C under nitrogen-gas-atmosphere 
mind. After an appropriate time, the solution which consists of beta-(perfluoro octyl) ethyl aery late 
(product [ made from Kyoeisha Chemistry ], trade name light ester FA- 108) 50g, lOg [ of acrylic acids ], 
and toluene 60g and azobisuisobutironitoriruO.Sg was dropped over 1 hour. Under the present 
circumstances, solution temperature was controlled at 110 degrees C. It maintained at 1 10 degrees C for 
fiirther 2 hours, and the polymerization reaction was made to complete. The obtained solution was taken 
out, methanol 500g was added, the polymer was settled, and it dried the ** exception. lOg of 
copolymerization resin of the perfluoro aery late and the acrylic acid which were obtained was ****(ed), 
lOOg and toluene 1 lOg were mixed to this, and above-mentioned SUMIEPOKISHI ESCN195 was 
stirred at 1 10 degrees C to it. Under stirring, the solution became the shape of an emulsion of 
opalescence. When a stirring halt was carried out and it put in the room temperature for 1 hour, 
precipitate of a fluorine system polymer was looked at by the container lower part, and stable dispersion 
liquid were not able to be obtained. 

[0023] By combination shown in example of comparison 3 table 1, the epoxy resin paint film which 
does not contain fluorine system resin was created, and the contact angle over water was measured. The 
result was shown in Table 1 . 
[0024] 
[Table 1] 
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(Note) The unit of 1 resin presentation expresses the weight section. 2 hardening conditions: 120 degree- 
Cx 1 hour 3HN5500 (trade name): An acid-anhydride system curing agent, Hitachi Chemical Co., Ltd. 
make 4 SUMIKYUA D (trade name): The third class amine system hardening accelerator, Sxmiitomo 
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* NOTICES * 

JPO and NCIPI are not responsible for euiy 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the inside of the organic solvent solution of the epoxy resin (A) which has two or more 
glycidyi groups, or this resin (A) - an acrylic-acid monomer (B) and the following general formula [** 
1] 

CH, =CX 



COO-Y-Rf 

(X expresses a hydrogen atom, a chlorine atom, a fluorine atom, or a methyl group among a formula.) Y 
expresses the alkylene group of carbon numbers 1-3, or -CH2 CH2 N(R) S02-. R shows the alkyl group 
of carbon numbers 1-4 here. Rf expresses the perfluoroalkyl radical of carbon numbers 3-15. The 
manufacture approach of the epoxy resin constituent characterized by carrying out the spot 
polymerization of the perfluoroalkyl radical content monomer (C) expressed to coincidence. 



[Translation done.] 
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^ML^fV\ PFA (M'-7;l/:tDr;l^^;waS:W-tl. 
( ^ ) T^"J U- h ) <^tt^i&^fflIlg3&««S^tt 

^^yi^S^';t«2r2fflJaii*-r2.x;K^vS)j§ 

(A) ^^cttStfijii (A) (o^mmmpT. t^^j 

CH, =CX 



V- (C) SrR^t-ewJ^a^SClkSrimSfcf Sx 



COO-Y-Rf 

i±-CHt CH2 N (R) SO: -S-^-f. ClClTRtt 



(2) 
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CH, =CX 

COO-Y-Rf 

-CHz CH2 N (R) SO2 -^:mt, ZZTRim 

;p::l-oryi'^;ua^^rty-7- (c) ■S:|5i^fe:-?^<7)J©tt 

a. 

[0001] 
[0002] 

^) T^"jp-h (jaTPFAt>-^9c:fc**fcs) (la 

^>ll^>nS^o^^jiii0^tt$:filfflLT^I3K4 8- 
4 5 28. fcSl-^ii!^Sffi5 0-5 56 3 0fcHi. x,-K 

V^S. i;t, !^re6 0-2 381 IT'li. >'N--7;l'5j- 
ar;l'^;t«Sr^r-rS ) 7^"J ^ - h $-#tm^ 40 
<7^^S:^trx;K=^f>'^ligifflj£!B}fc:ov^T<Ol3^ 

[00 03] -^r, PFA5:fi-&LT#'^iiSfi^f*tc 
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fflBitJ§«S-li:-CisEi?iU:§/c. *l6Hg#<^{iPFASr 

A5:fi^L-c^^.iisfi^(*o&\ mmzmmitt. iti 

[0004 ] 

(l|BB*«8I^LJ:dtt2.iiS®] *l|BHc7)@6t,(i^ x,-ir 

PFA<7)a^S:-tOffl!ig*'jaei^« (■yX'^.yi^'ay 
tttJitX/iTtUxvyUv-'gytttw-oTtiiO dz^ 

~izmL^tvfitsm^^i-?,x.7i:^>'mmmi<^im 

[0005] 

>'';WI&2ffilKLh^Sx,-|fdfi^fi}j|i (A) it:\mm 
[0006] 

[fl:2] 

CH, =CX 



COO-Y-Rf 

I4-CH2 CH2 N (R) SO2 -$r*-t. ZZX'Rii 
^Stl-4£Or;U=%7PS$:^-r. Rf»4^SSE3-l 

5(r>y)\^:^urfi^ji^mtfzii^^-yju:^ur)U^)V^ 
^m-, ) Tm^iih^^-y)i'^iiT)i'^/i'^^=tj 

V- (C) ?:mmiz^<r>^m^-thZbinmb-th:i:. 

^^i^m^iMm(^^imizm-t?> . 

[0007] *IMBiOX;K^i^lSIiimi|IJ<OSJtffit J: 

?S2:a«ffi(c. ^x;K=^i^®|ii(c||®et|{c^)gL^v^^ 

f4@2/«mJaT<^S^«<O^Ml[ffl5-^:-t«tji<^x,-K:^ 
c:£OJ:ptc2ffl^f8IUc?8)t 

titf, PFA<^**><?>^SA-7;P5rD c^^') T^"; 

?K5:#S^t{4X'#=5rvn PFAO* 

^ir^tt, x.^^i^m!^izmmizmmL^j:^y&m 
Tcosg<^t8a^«fc:^£%-fc:^i-ti($*& ^ b mm 

79 Vmimtb L-Cxdf^^ri^SBSi: P F Aifitmf} 
izmitfi->t:it^mfi^-rhZbX\ )^-yiViiur9 
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[00081 ^mzm\''>'^tih^m^i,z':>\,^xmmt 

h. x.7t^^i^m^ (A) {i. -^3>t:*}i^0>i^)m 

y-;PA, h'X7x/-;PF. i. i' -h'x(3-t 
-7'^;l'-6-;<f-;P-4-t Ho^v7x-/P) T":? 

corffi7xy-;l^^^>iS®$iil.:5^li i/i^yux-x/p 

i/'x;i/xxT/i'fl:^. h^\mhV f^*J 
;K o-^'Uy-;K in-^'Uy-;K p-^'uy-/p 

^7 xy-/i/jat*;i^Ar/Pxb K<7)RiBt«!ft-c* 

ffiig, 7no^^'J>'y, (4-hKo^>'7x 
1. 1. 2, 2. -xh7=^fX(4- 
bHD4f-/7x-;l') ^3fiStLhc07xy-;Mi*»A> 
SI^$tiS^Uxx;Px-x;Hb^1*l^*«fcl.. Ztii^ 

S C fc *«SSt±*Sv^tieil|gitij£!fe^fiUi»* Lv><> 
[ 0 0 0 9 1 7;p3rnr;P^;l^^r* y V- 

(c) tov^TS^BJrrs. *iKB^fflv^^>fLS>'N-7;i' 

7 y*filBtc7)ibktt*»<^>. Rf-C^SfLS>'\--7;i'5rp 
lb. 

[00101 

[its] 

CHi =CH-COO-CH2 - (CF2 )n -C Fa 
CH2 =CH-COO-CH2 -CH2 -(CF2 )d 
-CFs 

CH2 =C (CH3 ) COO-CH2 - (CFz ) o - 
CF3 

CH2 =C (CH3 ) COO-CHi -CH2 - (CF 

2 ) n -CFs 

CH2 =CH-COO-CH: -CHi -N (CHa ) 
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SO2 - (CF2 ) n -CF3 

CH2 =CH-COO-CH2 -CH2 -N (C 

3 H7 ) SO2 - (CFz ) P-CF3 

CH2 =CF-COO-CH2 - (CF2 ) n -CFs 

CH2 =CF-COO-CH2 -CH2 - (CF2 )n 

-CFs 

(^^•Cn«2~14<?^?r*-r. )^Sr(«*-e&& 

[00111 mz. -4^m(^:^^^i^mmmm^<^ysm 

^i^mmco^mmmwuzT^ vjimt^^-yn^^nr 

mizx')miirF'c^<mm^hi>ff)Th?>. zti 
a. -mizii^im^tmitih^mx'h*) . n^o-?- 

■ri>i>(nTS)i>. ^^m(^)S^izxtns. ^tattz^ 

[00121 m\'^hti?,m&mitbmt txa. 
20 c^fmx^.mmt>h\'^iSk9m(omkmzxniz 

r-fef•;^, ^^/i^x^/i^^hy^^./i^Tr^fi^K, 
vf^o- h (UiTA I BN t <,^d ) m(r>rY^ 

jgKfl:;*^-Fe2\ jggge^-NaHSOs . 
[00131 ife, ±E-«yCT-^SfL^^<-7A/3rn 

*>0. (^^') T^'i;u-h, xf-yp 

^ yT'^/P ) T^yi^-h^T/i^^yw (P< 

7:5"; P-b. T;P3^>- (;<:$') T^^Jl^-h, 

(;<:?) 'J ^Uvv'';Kj)«^') r^";u-h 
^rtmi.. ±ieS^Tit<?>nfcx,-K4ri^Sli§fflfig1J)tc 

^ '^>t)isx,-}f^i^e8)ii^^r««i»i«-sanjur<£fflfc:flt 
[00141 iifmkzm(thw.wm3ic}iz->\^xw^ 

-ri>. xd^^i/ai:T^"J;^i!0;!^;^'■K^>';^S(::ov^ 
Tti, x.-K^;^ait>l/fc:«LTO. 0l~0. 3t;P 

m.bn--7)V^urfV^fi^-^^j'^~(nm:itr'7 

50 'J/HSIlt^UcWLTO. 2~2tyP3!)«ff*U^KHt:- 
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[0015] ^^m<^:c:ii^i^mmm.mi. 

/^fc:^^L•CO. 5-1. 5^/i^t^j:^XoM^^tLhZ 

[ 0 0 1 6 ] s ^>^c^^^^^clt;b-c. mftmm^mm- 
^ztifix'^i, mm, mitmm\t txa. <y=j 

;py^f-;PT5y. 2, 4, 6-M»x (v'V^/l^rS 
•fe y^j: t'(r)T s yll-^ 2 -x.^11— 4 - ^ f-yp-f 5 rv 

[0017] ^%mzii\>^X'mizfbtxmmmim 
\<^hzt iX'^hiK mmm\t Lxim^miza 
\>^xm\>^i^ii^^f&mmm^:mt&zbi)K'^ 
s. z(o^mmmmmpki>(^bLxii. m 
tmfUi^m^crt^y^y. '\^^y, '\-r^y, jj-^^ 
yi.tdi,i^y^u^^^ym^, '^^mMc^%^'<^y 

1 0 0 1 8 J *«l»^)i^Ji^^^Efc:J:-:,T»4»:^l&X;}f:^^ 

mi, mmmm, mk'm. i]-/r^}yyim<^ 

[00191 
1181011 

x^tdf i^^lgfc LT o - W-rVJrf.y ^'Sx,-K=5f 
vfflfl§T'*>&ffia^;^SX«-K*>' E SC N 1 9 5 (tt 
m.^lM (tt) X,-K=^ yS*l 9 5 g/e q ) 1 
0 0 g t Wi^xy 1 0 0 g?-/&aiffl3yT>i^-5:S20 
OttTc 5 0 0 c c •fey"C9://W79X3Ctta*, 
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fflmTTl 1 0-CtC#fiLJ^^rX;K^S^®|!iJ§?ai&# 
3t. ^l^T. Ti"J;PK2gk/3- (A-7;l/J}-05r^' 

hx;^7';l/FA-l 08) 10g?:S^L. ffi^ 
TOPJtLTAI BNi&O. 1 gSrSara, ^j»$1i7tt> 
<OSrliBfia*'trcigTL<:. i<0|g, aiSJi 1 1 OiCfc: 

^mwxz^itLtz. $^>tc2i^ff 1 lo-ctiat^Lfi 

10 ^:xv;l.i^'3 yTfcO . -ffiJESSTfimLfctOte 

m^immmzii o!^uck^^>sgi AmjjiT 
^mm.zx mt>ixfzmm&mpF- 1 1 ttz. 

[00 20] IIM«»I2 

x-K^ S^ffll© t LT h'X 7 i y - ;l^ASx,-K^ i^fflfliT- 
*Siaffn«X5X;K^>'ELAl 28 (ttS^b^ISI 

x;itjfi^^ai80g) ioogj?&affl3 

yx:^-^-- iSrlX OottA: 3 0 0 c c -fe>'t57';l/7 

20 fctta;^. g3i#H^T-ei i ox:fc:^iaL:t. 

X.r^'))vm\st$- (A-7;l':tn5}-^'f-;P) X 

XXr^WFA-lOS) 10g$rg^L. a^i&S<Jt 
L-CAIBN^O. 1 gJraaiD. }g»$*tt<OJ:ll^ 

^»(tTjBTL;t. ico^. jSfflJil 1 OX:\,zmmL 

WAz^VcLtz, $^>fe:2i^l 1 orfctmLfi^RiB 
Sr^TS-fr^c. ^htitzmm^i. aafec^^=3rx-7 

mizx *)n^tvtzmmm&m pf-2 tuz. 

[OO21]||*S0«3, 4, 5 

IMem^m l fcJ:t^2Tlt^>iTi::6llIi«j£!|*iSrfflv%T. 

ifc<S0«l 

X;K:^v-^l^t LTo -^Wr-^l-yd^y-y ^'Sx;K^ 
40 j^ffliiT'J>i>ffiftfSX5x,-K^i^ESCN 19 5 (ffiS 
«*) x«-K# j^Sft 1 9 5 g/e q ) S: 1 
OOg. h/wxyi 0 0g5r?$affl3>r>'1f-5rlX'9 
o(t)t-fe>'N-77';l'7 5X3ttta;^. M*#HmTT-l 
1 0*Cfc:#ia$ii:)t. ^v^r, /3- (>'N--7yi':tn>r^' 
xf-;pr;?'JP-h (im&lt^ (») iSiji. 
«7^hxx7";PFA-108) lOg.fi^^i^fc 
LTAIBN^O. 1 si:U^. mm^-tfzh<Di: m 

fSfpifxmYLfz. z<7m. ffiistti 1 ox:izmmt 
fz. wm±xmi, ^muitibmrmmnzBrn 

50 X'^hm^-^&^<Oimi:±t.Sm:^mHiX'^ 
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^SKOajL, ^:J'y-;l'5 0 0g5rJni.;lfUv-^ri!te 
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tCiJ!X 5 x,-Kdf i^E S C N 1 9 5 $r 1 0 0 giJ it/ h 
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[0023] Jti^3 
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